Discussed in this paper are results of the study that was conducted as part of the process of compiling Malawi's State of the Environment and Outlook Report for the year 2010. The status of the country's economy and the nature of governance were identified as critical drivers, i.e., "critical uncertainties", in determining the future state of the environment in Malawi. Four environmental scenarios were developed, namely: Scenario 1: "Mkaka ndi Uchi", a combination of good economy and good governance; Scenario 2: "Penda Penda", a combination of poor economy and good governance; Scenario 3: "Wafa Wafa", a combination of poor economy and poor governance; and Scenario 4: "Chonchobe/Ndawonera Momwemo", a combination of good economy and poor governance. Each of the four scenarios will be uniquely influenced by the prevailing economic and governance situation in the country, and hence impact differently on Malawi's environment. Economy and Governance were selected as critical determinants out of seven key environmental drivers: demography, governance, social change, economy, environment and climate change, technology, and culture and tradition. From the above listed scenarios, it is only Scenario 1, Mkaka ndi Uchi, which will result in a prosperous Malawi while the rest portend the prevalence of a chaotic situation in the country, more so Scenario 3, the Wafa Wafa scenario.
Introduction
The Brundtl and Report [1] stated that all development endeavors should be preceded by a clear understanding of the path to a sustainable future. In reality, mankind's ability to foresee a sustainable development path is obscured by un-certainties in a host of variables, including: socioeconomic factors, political dispensations, rule of law, traditional and global economies, demographic trends, changes in consumer behavior, and climate change and climate variability. Traditional approaches to environmental policy planning have failed to effectively describe how these variables interlink to affect natural resource use, and subsequently our society, the environment, and the economy. As such, it was the desire of the researchers to find a more comprehensive approach to current and future environmental planning in Malawi. Using the modeling system developed for the African Environmental Outlook [2] , the team of researchers opted to use scenarios to explore conditions that would be conducive to enhancing natural resource stewardship in the country. The advantage of using the "scenarios approach" is that it allows for the exploration of proactive policies and strategies that would ensure that the country is prepared to deal with future eventualities.
UNEP [3] defines scenarios as "descriptions of journeys to possible futures" which reflect different assumptions about how current trends will unfold, how critical uncertainties will play out, and what new factors will come into play.
Scenarios include an interpretation of the present, a vision of the future and an internally consistent account of paths from the present to various futures. Ultimately, scenarios are intended to provide better policy or decision support, and stimulate engagement in the process of change [3] . However, scenarios are not predictions, but rather plausible stories of how the future might unfold, based on known information about current trends.
A number of scenario exercises have been carried out in environmental assessments and policy analysis. Some of the notable examples are: Millennium Ecosystems Assessment Report [4] , which discusses various outlooks on different issues; IPCC Special Report on Emission Scenarios [5] , which highlights four climate change scenarios; World Water Vision [6] , which provides information on three global scenarios on water resources; Africa Environment Outlook [2] , which discusses four regional scenarios on environment and economy; and UNEP Global Environment Outlook [7] , which describes four global scenarios on the environment. 
Methodology
The process of scenario building for Malawi's State of Environment and Outlook Report (SOER) of 2010 was done in a participatory and consultative manner.
Several stakeholders were involved in the exercise, including: thematic chapter authors of the SOER, officials drawn from Government Ministries and Departments (e.g., Environmental Affairs Department, Ministry of Development Planning and Cooperation, Ministry of Local Government), the academia (e.g., University of Malawi), and members of staff from Leadership for Environment and Development-Southern and Easter Africa (LEAD-SEA). The process commenced with the selection of 2025 as a target year, a decision which was arrived at after taking into consideration the corresponding end-dates of Malawi's Vision 2020, Malawi Growth and Development Strategy (MGDS), and the New Partnerships for Africa's Development (NEPAD) Environmental Action Plan.
There was a general consensus among the stakeholders on the selected target year due to the understanding that it would make the State of Environment and Outlook Report relevant to the country's development needs and aspirations in the short and medium term.
Secondly, participants identified key drivers of environmental change in Malawi from a list of drivers shown in Table 1 . These were: economic development, demography, governance, environment and climate change, social change, technology, and culture and tradition. From this list of drivers, two highly uncertain drivers with the greatest potential impact on the environment as "critical uncertainties" were selected. A critical uncertainty may be defined as "a driver that is especially important in determining how the future will evolve, but whose future development is highly unpredictable" [7] .
The five step procedure highlighted below [7] was adopted in choosing Malawi's critical uncertainties: a) Consider each driver in turn, and define the range of possible ways it could evolve; b) Consider the degree of uncertainty in each driver. How much variation is there in the range of possible ways it could evolve? Is there a great deal of uncertainty, or relatively little? c) Consider the relative importance of each driver into the future. Does the way the driver evolves make a major difference in the vision for the future, or does it make relatively minor difference? d) Plot each driver on the chart of Importance (Y axis) versus Uncertainty (X axis). The further the dot on the X axis, the greater the uncertainty in how that driver will develop. The further the dot on the Y axis, the more significant is the impact of the driver; and Through this process, Economy and Governance emerged as the two most critical uncertainty factors influencing environmental health in Malawi; and were subsequently used in defining scenarios for the country by plotting them on a quadrant in four possible combinations as shown in Figure 1 .
The economy axis was defined in terms of change in total production and consumption of goods and services, measured by the Gross Domestic Product.
Positive values on the Y axis indicate high growth in GDP while negative values indicate low or negative growth rates. The Governance (X) axis was defined in terms of political will and commitment at all levels to engage in activities that protect natural resources. This includes the health of democracy and observance of the rule of law. Positive X values indicate that leaders in government, non-governmental organizations, and civil society organizations are committed to developing appropriate environmental protection policies, strategies and legal instruments, and maintaining adequate capacity to enforce regulations. Through public awareness programmes, individuals, communities and organizations cooperate to support government initiatives to address environmental challenges.
As the value of X becomes negative, government becomes indifferent or even hostile to matters of environmental protection. The society at large is uninformed about environmental challenges facing the nation; as such, there is no concerted effort to protect the environment. In the absence of public awareness campaigns, effective environmental protection regulations and enforcement mechanisms, environmental degradation is unchecked. On communal and publicly held land, a classic "tragedy of the commons" situation develops due to individualistic over-exploitation. In the absence of a regulatory framework, access to and exploitation of the country's natural resources becomes a source of potentially violent conflict.
Results
The two critical uncertainties interact in four possible combinations (Figure 1 Issues of environmental protection increasingly took a center stage in all short and medium term development policies strategies of the country. The environment became the major thrust for all government supported development programmes designed to spur economic development, achieve greater equity and other social goals. An important aspect of the strategy was the greater involvement of communities in deciding their destiny within the framework of the overall government sustainable development strategy. In this regard, all community led initiatives were conceived to achieve the sustainable development agenda. Community awareness and training programmes opened up new avenues for public dialogue and community empowerment in the management of government and natural resources. The shift in approach from government-led to community-led development resulted in well entrenched decentralized lea-dership structures.
Under this scenario, the country experiences a reversal of negative trends in the integrity of the environment and made significant gains in its restoration.
Significant gains were also registered in natural resource productivity. Productivity in the agricultural sector was driven by an increase in the use of organic fertilizers and biological pest control approaches. The country's food security situation reached sustainable levels, with smallholder farmers becoming less dependent on subsidized fertilizers and other agro-inputs. Food security was achieved through increased intensification (and so productivity) of maize, bananas, tubers and roots. This was in response to government's deliberate policies and strategies to encourage farmers in different ecological zones to produce crops that offer them a comparative advantage and a change in consumption pattern of the country as whole. The land used for tobacco production shrunk remarkably as government put in place more robust policies and strategies in response to the global anti-smoking campaign that intensified between 2015 and 2020. The drive to diversify the economy saw a shift from over reliance on tobacco as a cash crop to increase in areas growing nontraditional export crops such as pulses and high value export crops such as flowers and vegetables.
Although under this scenario, the demographic pressures eased only slightly as a result of declining fertility rates, the pressure on land resources would have been worse had it not been for the advances in environmental conservation, spear-headed by the land reforms which accorded customary land free-hold status. Intensification of outreach services and preparation and enforcement of village land use plans played a significant role in arresting cultivation on environmentally fragile lands such as river banks, steep slopes and wetlands. This resulted in a remarkable reduction in soil erosion and nutrient loading of the county's drainage system. The country experienced uninterrupted supply of electricity as rivers were less burdened by silt loads and debris washed down from catchment areas.
Under this scenario, the Government of Malawi has put in place measures for conserving biodiversity by adhering to the tenets of the Convention on Biological Diversity (CBD) and the Addis Ababa Principles and Guidelines. As a result, the country has been able to counter factors which have hitherto been responsible for biodiversity degradation in Malawi, namely: high human population growth, over-harvesting, destruction of habitats, agricultural expansion, poverty, invasive alien species, and illegal hunting and trade of biological resources [8] .
In the 2013 Annual Economic Report, it was reported that all sectors in the MDG subtheme of "sustainable economic growth" were performing very well, way above the average in achieving indicator targets. b) The rate of urbanization continues to rise but is being better managed with the emergency of vibrant small and medium sized towns; c) A healthy urban environment has been created through sound investments in housing, waste management and public transport; d) Pollution is kept under control by the popularization of public transport as a result of the introduction of efficient mass transit systems and cleaner industrial processing systems; e) There is widespread acceptance of planning controls as the whole country is a planning area; f) A dramatic increase in the middle class and innovative housing policies lead to an increase of urban population living in high and medium density permanent housing areas with a corresponding decline in people living in unplanned settlements; and g) Rural planning has been introduced to regulate the settlement and land use patterns of the rural population, which currently stands at over 80% of the total population. 5) Biodiversity a) Because the country has reduced its dependence on forest and land resources for the sustenance of rural livelihoods, the country experiences a resurgence of diversity of biological resources, and a recovery of degraded land; b) Better management of fish and wildlife resources through improved comanagement arrangements results in an increase in fish and wildlife resources in the country; c) Because of increased intensification of agricultural production, hotspots of rich biological diversity are protected from destruction, thereby promoting biodiversity conservation; d) The adoption of sustainable harvesting of biological resources and stabilized human population growth enables Malawi to witness an increase in biodiversity; and e) The Malawi Government has put in place adaptive strategies for climate change that promote biodiversity conservation.
Scenario 2: Good Environmental Governance but Environmentally Unsustainable Economic Development (Penda Penda)
The period towards 2025 was characterized by substantial major strides in the drive for environmental protection and restoration. After successive successful elections, a culture of democracy prevailed in all sections of the society. As a result of the stability that the country enjoyed, the government was able to formulate policies and enforce regulations to correct negative impacts of economic development on the environment. A number of programmes were developed to harness community initiatives to address critical environmental issues. Representative democracy also took root in urban areas, with all grass root structures functioning optimally. The available resources, however, only allowed modest investment in infrastructure, housing and public health. Thus, a substantial sec-tion of city dwellers still live in squalid conditions, with no access to basic amenities.
Under scenario 2, the country experienced a modest reversal of the gains recently made in the area of food security, infrastructure improvement and high rate of economic growth. Poverty continued to decline but only in the short term as a result of improvements in agricultural extension programs, targeted agricultural input subsidies. From 2020, it became apparent that the economic development being experienced could not be sustained. The targeted agricultural input subsidy programme was slowly phased out, resulting in a corresponding decline in agricultural productivity, notably maize production. The use of or- 
Scenario 3: Poor Governance and No Economic Prosperity (Wafa Wafa)
Under this scenario, all the governance and economic development indicators in
Malawi paint a very bleak picture of the present and future environmental conditions. It is evident that the country is barely able to stand on its feet as the ma-jority of its citizens are severely impoverished and wallow in poverty while a well-connected minority that thrives on corruption is getting richer and richer, albeit at a great cost to the environment and the poor masses. The decentralization drive advocated and vigorously supported by previous successive leaderships has taken a back seat. The system is highly centralized and grossly insensitive to the plight of the poor masses in rural and urban areas of the country. The prevalence of this state of affairs in the country has seen the total collapse of all governance structures while the provisions for the protection of the environment only remain in the statute books, with commitment to enforce these regulations declining to its lowest ebb. The ability to enforce environmental protection regulation is further complicated by rampant corruption which has taken root at all levels of the society.
A combination of demographic pressure and the lack of well-crafted policies and strategies to deal with the upsurge in demand for energy and food has resulted into an unprecedented decline in the integrity of the environment and resource productivity. The population carrying capacity is exceeded in all the districts in the country, resulting in increased deforestation and soil erosion. Productivity gain in the agriculture sector was fuelled by the emergency of high yielding and disease resistant varieties, the introduction of universal agricultural input subsidy programmes by the Government, and improved global commodity prices. To satisfy the ever increasing demand for agricultural products, land under agriculture dramatically increased, extending to environmentally fragile
areas. An important aspect of the increase in productivity of the agriculture sec-tor was an increasingly important role played by large scale commercial estates.
This resulted in the displacement of subsistence farmers by these estates from arable land to less fertile areas, resulting in a wave of rural-urban migration.
While the earlier success in the growth of the manufacturing sector resulted in creation of many jobs, the trend started to reverse as the country's natural resources started to dwindle as a result of unsustainable exploitation. Unemployment in the urban areas started to rear its ugly head. Investment into infrastructure development, public health and housing started to decline; and it was no longer difficult to see the signs of urban decay in areas inhabited by the urban poor. The pollution of rivers in the major industrial cities of Blantyre, Lilongwe and Mzuzu was in the increase due to the effluent discharge of toxic industrial wastes. While the regulatory framework for discharge of industrial effluent into the rivers existed, there was no political will to enforce the regulations because of preoccupation with profit maximization drive that existed at the time.
The negative trends in environmental integrity became widespread and affected all aspects of the daily lives of the citizens, yet the government miserably failed to respond to the looming environmental crisis. Increased inflow of nutrients from farmlands resulted in eutrophication of rivers and frequent occurrences of algal blooms. Thus, poor water quality was increasingly becoming a threat to aquatic life while silt and debris had far reaching impact on the country's ability to produce electricity from its hydropower plants to meet energy needs that had increased to unsustainable level. The proportion of urban dwellers living slums and lacking basic amenities was dramatically on the rise again, with attendant outbreaks of waterborne and water washed diseases.
In the absence of functioning grass root environmental governance structure, and with no support being channeled to community led environmental protection and restoration initiatives, the rural landscape was stripped bare of the indigenous forest cover; and even traditional construction materials became scarce. Water resources were worst affected by the neglect, ground water recharge decreased to dangerous levels, and river flow fluctuations between dry and rainy season widened remarkably. 
The Inter-Linkages and Policy Lessons
The four scenarios highlighted in the preceding discussion help to illustrate how alternative policy pathways can achieve environmental targets in the Sustainable Development Goals and Malawi Growth and Development Strategy. The scenario exercise helps us to understand how environmental governance and economic development combine to either enhance or damage our environment. Through the scenario building process, it is clear that whatever pathway we opt to the year 2025, there will be environmental impacts along the way. Table 2 shows the relative qualitative and quantitative assumptions of the trends of the drivers under each Scenario. Thus, there are a number of actions that could be undertaken in order to reduce the associated negative impacts.
Conclusions
The In order to move Malawi forward and meet the challenges ahead, we will have to reorganize ourselves and embrace "lessons from the future". Malawi will have to formulate and implement, swiftly and in a decisive manner, a set of policies and strategic actions in order to achieve sustainable economic development.
From the scenarios lessons, the options include: investment in infrastructure development, particularly the energy sector, to boost production; focus on shifting away from primary industries, and create incentive programmes for environmentally-friendly business start-ups; invest in human capital to build economic resource for the future; and to build genuine political will at the highest level to support appropriate institutional and legal reforms for deepening of decentralization.
